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— - DE THI MON: TOAN ‘
PE CHINH THUC Thoi gian lam bai: 150 phut (khong ké thoi gian giao deé)
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Cau 1. Cho biéu thic P = -7 S P A—
(x+y)(1—y) (x+y)(1+x) (1+x)(1—y)

a. Rut gon biéu thirc P.
b. Tim céc s6 nguyén x, y théa man P =2.

Cau 2. Trong mit phang toa do Oxy, cho ba duong thang (dl):y =2x—m’ +1, (dz) cy=x-m'—-m
va (d,):y=3x—m’—m+2. Biét (d,) cit (d,) va (d,) lan luot tai A(x;;),) va B(x,;,).

Tim m dé (x, —x,)* +(» —y,)" = 320.

Ciu 3. Cho da thic P(x)=x"+ax’ +bx+c. Biét P(x) chiahétcho (x—2) va P(x) chia cho (x* —1)

thi du 1a 2x. Tinh P(3).

CAu 4. Giai phuong trinh v2x—3 ++/5—2x =3x* —12x+14.

x3+7y=(x+y)2+x2y+7x+4

Cau 5. Giai hé phuong trinh { (x,yeR).

3x* + 1> +8y+4 =8x

Cau 6. Cho tam gidc ABC vuong tai A, c6 duong caola AH. Goi 1,K lan luot 1a trung diém cua cac
canh 4B, AC. Tinh chu vi tam giac /HK biét BH =18cm,CH = 32cm.
Cau 7. Cho tam gidc ABC c6 hai duong trung tuyén BM, CN cit nhau tai diém G. Goi K 1a mot

diém trén canh BC, dudng thing (d,) di qua K va song song voi CN cit AB tai D, duong thing
(d,) di qua K va song song v&i BM cat AC tai E. Goi I 1a giao diém cua hai duong thang KG va
DE. Chiig minh rang / 1a trung diém cta doan thang DE.

Ciu 8. Cho hinh thang ABCD c¢6 déy nho 1a AB va BC = BD. Goi H la trung diém cua doan thiang
CD. Puong thang (d) di qua diém H cit cac duong thing AC, AD lan luot tai E, F sao cho D nam

gilta A va F. Chimg minh riang DBF = EBC.

Cau 9. Mot cira hang ban budi Poan Hung véi gia ban mdi qua 1a 50000 dong. Vi gia ban nay thi mdi
ngdy clra hang chi ban dugc 40 qua. Cira hang du dinh giam gia ban, wdc tinh néu cira hang cir giam mdi
qua 1000 dong thi s6 budi ban ting thém duoc 1a 10 qua mdi ngay. Xac dinh gia ban dé ctra hang thu
duoc loi nhuan cao nhét, biét ring gia nhap vé ban dau cho mdi qua budi 1a 30000 dong.

Cau 10. Cho ba sd thyc duong a,b,c théa min a’+b*>+c*=1. Ching minh

3 3,3
a +b+c>\/§.

b* —bc+c? a’
Hét
Thi sinh khéng dwoc sit dung tai liéu va mdy tinh cam tay.
Can bo coi thi khong giai thich gi thém.
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SO GD&PT VINH PHUC KY THI CHON HSG LOP 9 NAM HQC 2022 — 2023
HUONG DAN CHAM MON: TOAN
( Hu6ng dan cham gém 05 trang)
I) Hwéng din chung:

1) Huéng dan cham chi néu mot cach gidi véi nhitng y co ban, néu thi sinh 1am bai khong

theo cach néu trong huéng dan chim nhung van dung thi cho dii s6 diém timg phan nhu thang

diém quy dinh.

2) Viéc chi tiét hoa thang diém (néu co) trong hudng dan chdm phai dam bao khong 1am sai léch

hudng dan chim va phai dugc thong nhat thyc hién véi tit ca giam khao.

3) Piém toan bai tinh dén 0,25 diém. Sau khi cong diém toan bai, giit nguyén két qua.

4) Vi bai hinh hoc néu hoc sinh khéng vé hinh phan nao thi khéng cho diém phan do.
II) Pap 4n va thang diém:

Cau | N§i dung trinh bay Piém
1 " ) 2 yz xzyz
Cho biéu thire P = - - .
(r+2)(1=y) (x+y)(1+x) (1+x)(1-y) 1,5
a. Riit gon biéu thirc P.
X#-y
bK: < x# -1 0,25
y#1
P (140) =y (1=p) =y (b y) (K 07) (¥ =07) =¥y (x4 y) 0.5
(x+y)(1+x)(1-y) (x+y)(1+x)(1-y) ’
(x+y)(x—y+x2 —xy+y° —xzyz)
= 0,25
(x+y)(1+x)(l—y)
=(x+y)(l+x)(1—y)(x+xy—y)
(x+2)(1+x)(1-y) 0,25
“X Ty 025
b. Tim cac s0 nguyén x, y théa min phwong trinh P =2. 1,0
P:2<:>x(y+1):y+2 0,25
y#-1
& 1 0,25
x=14+——
y+1
Vi x,yeZnén (y+1)laudccua 1= y+1=1hodc y+1=-1 0,25
A {x:2 5 {x:O
Vay hoac 0,25
y=0 y=-2
2 Trong mit phing toa do Oxy, cho ba dudng thing (d,):y=2x-m’+l,
(d)):y=x-m*-m, va (d,):y=3x—m’>—m+2. Biét (d,) cit (d,) va (d,) lan lugt tai | 2,0
A(x,;v,) va B(x,;y,). Tim m dé (x,—x,)" +(y,—y,)" =320.
+ Tacod
(d)):y=2x-m’+1ciat (d,): y=x—m’ —m, tai diém A(—l—m;—m2 —2m—1). 0,5
(afl):y:Zx—m2 +1 cat (a@):y:?ax—m2 -m+2. tai diémB(—l+m;—m2 +2m—1). 0,5
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Taco (x,—x,) +(3—»,) =320=(-2m)’ +(-4m)’ = 320. 0,5
S dm’ +16m’ =320 m’ =16 > m=+4. Vay m=+4. 0,5
Cho da thite P(x)=x"+ax’ +bx+c. Biét P(x) chia hét cho (x—2) va P(x) chia cho
2,0
(x*~1) thidwla 2x. Tinh P(3).
Vi P(x) chia hét cho (x—2) nén P(2)=8+4a+2b+c:0<:)c:—8—4a—2b 0,5
Do P(x) chia cho (xz —1) thi dw 2x nén P(x)-2x chia hét cho (x2 —1), suy ra
P(l)—2=0 a+b+c=1 0,5
=
P(-1)+2=0 (a-b+c=-1
| 3a+b=-9 a:—_l() 10
+ Thay ¢ =—-8—4a—2b tacd hé & 3 =>c=—. 0.5
3a+3b=-7 3 ’
b=1
:>P(x):x3 —mx2 +x+£:>P(3) :Q_ Viay P(3):m. 0,5
3 3 3 3
Giai phuong trinh v2x -3 ++/5-2x =3x* —12x+14. 2,0
Diéu kién: % <x<? 0,5
Ap dung Bunnhiacopski, ta cé:
VT=1.\/2x—3+1.\/5—2xS\/(lz+12)(2x—3+5—2x)=2 (1) 0,5
VP=3x"-12x+14=3(x-2)"+2>2, Vx ) 0,5
Phuong trinh V2x—3++/5-2x =3x* —12x+14 ¢6 nghiém
< Dau “=" ¢ (1) va (2) dong thoi xdy ra.
J2x-3=+/5-2x 0,5
= &Sx=2.
x=2=0
Vay phuong trinh ¢6 nghiém x=2.
17y =(x+y) +x y+7x+4
Giéi h¢ phwong trinh | 7 (x+2) +xy+7x (x,y €R). 20
3x* + > +8y+4 =8x ’
HPT < x3+7y:(x+y)2+x2y+7x+4 1)
4=-3x" -y’ -8y +8x (2) 0.5
Thay (2) vao (1) ta dugc x° +7y :(x+y)2 +x°y+Tx-3x"—y* -8y +8x
x=y
<:>(x—y)(x2+2x—15):0<:> x=3 0,5
x=-5
r \ 2 y:_l
Vi x =3 thay vao (2) taduge y"+8y+7=0<
y==7 0,5

Véi x =—5 thay vao (2) ta dugc ¥ +8y+119=0 (VN)




Véi y =x thay vao (2) ta duoc x° =—1(VN)

0,5
Vay hé phuong trinh ¢6 nghiém (x;y) e {(3;—1);(3; —7)}.
Cho tam giac ABC vuéng tai 4, cé dwong cao AH. Goi /,K lan lwot 1 trung diém ciia 20
cac canh AB, AC. Tinh chu vi tam gidc J/HK biét BH =18cm,CH =32cm. ’
A
18cm
H
14
32cm 0,5
A K oC
Ta co: BC=BH +CH =50cm
Ap dung hé thirc lugng trong tam giac vudng ABC, ta co:
AB* = BH.BC =900 = AB =30cm 0,5
AC? =CH.BC =1600 = AC = 40cm
Tam giac AHB vudng tai H c6 dudng trung tuyén HI = HI = %AB =15cm
1 0,5
Tam gidc AHC vudng tai H c6 duong trung tuyén HK = HK = EAC =20cm
Tam gidc ABC c6 duong trung binh /K = IK = %BC =25cm 0.5
Vay chu vi tam giac IHK bang 60cm.
Cho AABC c6 hai dwong trung tuyén BM , CN cit nhau tai diém G. Goi K 12 mdt diém
trén canh BC, dwomg thiang (d,) di qua K va song song véi CN cit 4B tai D, duong
. . 2 2,0
thing (d,) di qua K va song song v6i BM cit AC tai E. Goi I 1a giao diém cia hai |
dwong thing KG va DE . Chirng minh rang / 1a trung diém ciia doan thang DE .
Goi DK cat BM tai H, KE cat CN tai O va GK cat HOtai J .
o .. |HK//GO o T
Tt giac HGOK co: => Tu giac HGOK 1a hinh binh hanh. 0,5
HG//KO
=> J 14 trung diém ciia HO = HJ =0J .
DH BH
ABNG ¢6 DH//NG =>——=— (1)
NG BG 0.5
ABGC 6 HK //1GC =K _BH 2)
GC BG




DH HK —DH NG 1

Tu (1) va(2)taco = => = =— (*) (DoG latrong tam AABC).
(1) va (2) e oc T ak o o O ong )
Cmtt ta c6: ACMG c6 OE//GM => OF = oc 3)
GM CG
ACBG c6 OK //BG => Ok _oc 4) 0,5
GB CG
Tir (3) va (4) = OE 0K _ OE _GM 1 (%)
GM GB OK GB 2
Tu (*) va (**) —>£:@ 1 > ADKE c6 OH //DE .
HK OK 2 0,5
Lai c6 J la trung diém HO = I 1a trung diém DE .
Cho hinh thang ABCD c6 day nhé 1a 4B va BC = BD. Goi H la trung diém cia doan
thing CD. Pwong thing (d) diqua H cit AC, AD lan lwot tai £, F sao cho D nim giira 2,0
A va F. Ching minh ring DBF = EBC.
g M H N ¢
Goi M 1a giao diém cia BF va CD,N la giao ciia BE va CD, K 1a giao ciia EF va AB.
Xét tam gidc FAB ¢6 DM //AB = DM _ Q(l) 05
AB  FA ’
Xét tam gidc FAK ¢6 DH //AK = bH _FD —(2)
AK  FA
Xét tam gidc ENC ¢6 AB//NC = NC_EC —(3)
AB  EA 0.5
Xét tam gidc EHC c6 AK //HC = HC _EC —(4)
AK  EA
Tu (1) va (2) suy ra bM _ DH = DM = DH 4B (5)
AB  AK AK
0,5
Tur (3) va (4) suy ra Ne_HC = NC = HC.AB _ HD.AB (6)
AB  AK AK AK
Tu (5) va (6) suy ra DM = NC.
Vi BD = BC nén tam gidc BCD can tai B,suy ra BDM = BCN. 0,5
Suy ra ABDM = ABCN = DBF = EBC.
M@t cira hang ban buéi Poan Hung véi gia ban méi qua 1a 50000 dong. Véi gia ban nay
thi mdi ngay cira hang chi ban dugc 40 qua Cira hang dy dinh giam gia ban, wéc tinh néu
cira hang cir giam mdi qua 1000 dong thi sé budi ban tang thém dll’O’C 12 10 qua m01 ngay 2,0
Xac dlnh gia ban dé cira hang thu dwgre lgi nhuén cao nhit, biét rang gia nhap vé ban diu
cho mdi qua buéi 12 30000 dong.
Goi x 1a gia ban thuc té dé c¢6 loi nhuan (x : dong, 30000 < x < 50000 ). 0,5
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Tuong ng v&i gia ban 13 x thi s6 qua ban dugc trong 1 ngay 1a:

40+ (50000~ x) =~ x+540.
1000 100

Goi f(x) la ham lgi nhun thu duge ( f(x) : dong), ta co:

1 1, 0,5
f(x) =| ———x+540 .(x—30000) =———x"+840x—-16200000
100 100
2
Taco: f(x)= —(%x—4200j +1440000 < 1440000, Vx e [30000;50000] 0,5
= xe[}(%g%(om] £ (x)=f(42000) =1440000.
Vay véi gia ban 42000 dong mdi qua budi thi ctra hang thu duoc loi nhuan 16n nhat. 0,5
Cho ba sb thue dwong a, b, ¢ théa méin o> +5b> +c* =1.
. a’ b +c 1,5
Chirng minh ran + >+/2.
5 & b* —bc+c’ a’
2 2 2
Chirng minh bodd: 42> M,Vx,y eR;a,b>0.
a b a+b
pooag. XV () 2 2 2
That vay: —+=—>-"—"—< (a+b)(x’b+y“a)>ab(x+y) 0.25
a b a+b ’
& (xb—ya)* 20 (ludn dung). Dau “ =" xay ra khi X %
a
Ap dung bo dé ta co:
4 4 4 2 2 252
1
T= 2a 2+b2+022 2(a+b2+cz 2. 2 2 0,25
a(b~—bc+c’) ab ac ab —bc+c)+ab+ac alb-—bc+c +a(b+c)]
Theo bat ding thirc AM —GM ta c6:
2 2
10| abro< +([2)+C) = b —b +12+ b+ - : +(b+c)
a ctetabte)] a[b’> —bc+c’ L2 TOTE ] 0,5
3 2 3 2
a(a>+3b° +3¢*)  a(3-2a°)
. (e . 2 N2 2 2
Ap dung bat dang thirc AM —GM cho 3 s6 2a’, £, ~—— taco 2a’ +£+£ >3a
2 2 2 2
, By 0,25
=a(3-2a)<2=>—"—— > T 4 >2.
( ) a(3-2a’) b*—bc+c’ a’
a=b=c
a=b+c
Dau bang xdy ra khiva chikhi { . 2 (khong xay ra).
207 =—
2 0,25
a’+b’+c* =1

a’ b+
3 + >v2 (PPCM).
b* —bc+c* a’ ( )




